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IAA YCTAHOBNEHABIE HA TArOBHIX NOACTAHUMAX

. . H ABTOPCHOMV CBMAETEJ"IbCTBV

npeoopaaonmeau. OAMH MOAKC KOTOPHX CO-
eHHeH C_penbcaMi, a RPYroi 4Yepes ByHKAK0YA-
TeNH — € KONTAKTHOI CeTbi0, AONOAHHTENbHHT
nposoaAa, noaaemelmuu yepe3 H30AATOPH Ha
onopax KOHTAKTHO R CETH, OTCACHBA0MLHE TPAHC-
dopmaTophl,” OAHH KoHel nepBHYHOH OOMOTKH
Ka)XA0TO H3 KOTOPHX uepe3 KOHAeHCATOp NOX-

- KJIOYEH K KOHTAKTHOMY nNposoay, BTOplNMOII—
K I0AOAHKTEALHOMY NpoBOAY. NpHueM apyrae
KOHUM TOi M ApYyroi OOGMOTOK NOAKAIOUEHH
K peabcy, H NEPEMHIYKH, COCAMHAIOUHE AONON-
mne.nbnbm NIPOBO/ C PENLCAMH, OTAUNGIOULARCA
TCM, 4TO, C UeNbI0 MOBHILEHHA HAACHHWOCTH,
OHa CHaG)KeHa GIOKOM KOMMYT3aUHH, HMEIOUH M
KONTAKT CHLHANLHOrO Peie KPACHOr0 OTHA CBe-
Todopa, BKAOUEHHHH uepel ABYXROOCHHK B
pa3pHB NepeMbluKH.
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Hao6petemne ornocHTeH K 3ICKTpacnah-
KEHHIO 3ICKTPOADIRNAHOTO COCTaN.

Lleas uaoGpetenns — nopuimscHue nilexK-
HOCTH CHCTOMMK.

Ha veprexxe npuseacsa npunumanansnan
CXE€MA CHCTEMbI.

Citctema  3acKTpocHaGKeHHs  3ACKTpuuc-
CKHX JKeNCIHhiX NOPOr NOCTORHIIOPO TOKa
COAGPXKNT _YCTAHOBACHIME N3 TATOBHY HOA-
cTanuuax npeoGpalzosareas |, oann nonwoc
KOTOPHIX COeAHHeN € peabcamu 2, a apyroi
yepe3 BHKAIOYATENH 3 <~ C KOHTAKTHOH CCTbIO 4,
DONOAHHTENbHLI NPOBOA 5, NOABEINEHHLIR ve-
pe3 u3onatoput 6 Ha onopax 7 KOHTaKTHOR
cetH 4, oTcacusalouwde Tpanchopmatopu 8,
—ONHYH_KOHCU NEPBUMHOA OGMOTKH KaX10ro M3
KOTOPHX uepe3 KoHAeHCaTOp U, nmoaxhiouen’
K KOHTAKTHOMY NPOBOAY, 3 BTOPHUNOH — K RO-
NOAHUTENLHOMY NPOBOAY 5, npiuuem apyrue
KOHUH TO@t n Apyroft OGMOTCK noAKmOUeHL
K peabcy 2, w TrepeMbiiKi 10,” coeannatomie
AONOJHKTEALHMIT Nposon 5 ¢ pearcamu 2. Cut-
Tema cabxena 6aokom |1 kommyrauun ¢ xou-
TaktoM [1.1, uMelomKUM KONTAKT CHIHANBHOrO

pene xpacHoro oriua cserodopa |2, sraouen: -

HHH Yepe3 ABYXMOACHHK 13 B pa3pue nepe:
mbiukn 10, .

Cucrema paGoracr w.czxylomm: ‘oGpa3om.

[Ipn oTcyTcTBHI 37€KTPONOABHIKHOIO CO-
crasa 14 (3. n. C.) Ha MeXNOACTAHUXOHHOM
3onHe B peaedinnix wxadax |5 ee caetodopos 12
‘B CHTHanbHOM Gaoxke 16 penc. Xearoro orHa
H pene 3e1e1oro oris BO3GYKACHH W Pa3MbIKalo-

Ny

2

Targ OFrfH JAMRKHVIWE M 00T HAHPAKCIHHE
wa damny 19 Kpacnoro orus cactodopa 12 4 na
KatymKy 6aoka 11 kommytanun. Ha arom cse-
Toope 12 ropuT KpacHwA OroNb H KOHTAXT
1.t Gaoka 11 KOMMYTalluit 3aMuiraeT uenb
nepembtkn 10, naxonsiuedca 0Kono st To cBe-
rogopa 12. -

Ecan 3. n. c. ¢ nocanom 3akumaer asa
6210Ka — yyacTtka, 7o 8 wxadax |5 caerodopos
12, orpaxaaloutx 3rH YYacTKH OYTH, pere
HeNToro OrHA W peje 3eNeHOro OrHs obecto-
ucnst i deped pamuikatowne 17 u 18 konrakTh
pesie JKCATOIO OrHA MNOQAETCR HANPAMEHHE
na namnu 19 xpacuoro orus ofionx csetodo-
poB 12 M Ha KATYUIKH KOMMYTAUHORHLIX RBYX-
noaocikons 13 nepemsiuek 10 y 3THX ceervo-

15  ¢opob:-B peayabtare 310ro Ha-ABYX CBCTO(O-~. —

pax ropHT KPacCHLIA OrOHL M UENH PACNOAOKE!H-
nux posne ITHX csetodopos 12 nepemuivex 10
3MKIYTH.

'BeNEACTBHE  3aMBIKANMA  uened nepeMu-
uek 10 7oK B A0nONMHUTELHOM NPOBORE 5 MeHA-

20 or peAMUHNY M HANPaBACHHE W CHOB3 pPaBeH

110 BCAHYBNHE W npomnono.nomw no ¢ase TOKY

' FrapMoHHK KONTAKTHON ceTH. yem obecneuusa-

€TCA KOMREHCANMA NPH HAAHYHH 3. M. c. 14 Ha-
MeKIOACTANUNHONHOR 30He.

- B TaKoM CGCTOANMNH CHCTEMA 3JICKTPOCHAG-
MEHHA HAXOMMTCA B Teuewlue BPCMEHH, TOKa
3. n. ¢. 14 nepememraercn, 8 npeaenax oRHHX
" Tex e GA0KOB—YUacTKOB NYTH.

Npu nepexone 3. n. c. 14 ¢ onHoro 61oKka—

wHMu KouTaktami 17 n 18 pene xeavoro orHa 33 ydacTKa Ma APYrod NPOMCXUANT Ciedylollie

PA3OMKHYTH 1CIM NHTaHnA Aamnbt 19 Kpacuoro
OTHR H UCNHt INTANHA KaTyweK Gaoxa 1l Kom-
MYTauuu.c kontakrom 11.1. Tlpu 3ToMm na Beex
ceerodopax 12 370/ MEXKNOICTHULHOHHOR 30HLL
FOPHT Pa3p e aioUIRit OroHL (KeNTH i, 3eAeHLIR)
B uenu scex ce nepemuiuek 10 pazoMKiyTH 32-
MuUKaloWHIMY KonTakraMn Gaoka 11 xommy-
TaLKH. :

Mo kourakTHON CceTH 4 30HM NPOTCKAET TOK
. FAPMOHHK, 06YCAOBICHNLN PA3HOCTLIO HX NA-
OPAMEHHA "HA CMEACHBIX IIOACTANILNSX SONLI.
PasdocTs nanpmkemtit  coanaercs 23a  cuer
PA3HOR HATPYIKH HA 30HAX, CMEXNUX C pac-
cMatpupacmoit ook, 1lo ponoamnreanuomy
nposoay 5 1IpOTEKALT TOK NOA ACHCTOMCM pad-
HOCTH Hanpxenndi BTOPHUNLIX OGMOTOK OF-
cacBraonnx  Tpancopmartopon 8 CMEKHLIX
NOCTANIBIR. 3TH 06 TOKA HMEIOT PABHY I Beii-
YHHY M HaxoaWTcs 8 nportHsodasze. Takum

06pa3om 06CCHEUHBACTCH KOMNCHICANA MCIHBK)- -

ULCFO BUINNNA TRTOBOI CCTH,
Mpn vossACHUN HA  MEANOACTAHUHONNOI
3ome 3. 1. ¢. 14 it nocaeaywowem ero nepemente-

HMA TOR TGpNGHUK, NPOTCKAIONHIT N0 KONTAKT- -

HOA coTi 4. MEUACT BEAMUItRY W nanpanacnue,
Tak KaK 3AMBIKICTCH MCpPEd 3. . C. Eean
MOABHBLMICH  1G1 MERAOACTINUHONNON  Jone
3w T 3aumNacT 0ann ¢¢ 60K - - VHICTOR
uyTH, TO B mkady 15 caetagapa 12)orpikaan.-
Mere 9107 HA0K - VYICTOK, PEIC RWITOrD Orug
i peae aeacnorn orun oficeroueni. Lipn sron
passuasdonme sortakTie 17 a0 IS peag weas

namenennn. B mkady 16 ceevodpopa 12, orparx-
RAOWErO NEepebA  GNOK—-YHaCTOK, CHavanaa
cpaﬁaruaaer peae Xearoro OrHa, 3atem no
Mepe ynanewus 3. n. c. 14 cpaGavbisaer pene
3eaenoro orus. [lpu cpaGaruisanuu pene xea-

35 TOro OFHA CHUMACTCA HANPAKEHHA C NaMnbl 19

KPACHOTO OTHA H OHA NOTYXAeT K NOAACTCA Ha-
npsxenne Ha namny 20 Xentoro OrHA H OHA
aaropaetca. [pu cpabaTuiBanun péne seneHoro
Orus ¢ aamanl 20 XeATOro OrHS Hanpsxeune
CHHMJETCA H HOCTYNaer Ha aamny 21 senenoro
ortin, 1amna 20 notyxaer, namna 21 3aropaercs.
Tlucae cpabarbiBaHitA peae KeaTOro OrHA CHK-
M3ETCA HanprKenue ¢ Karywxn 6aoxa |1 xowm-
MYTAWiH n cro xouraxy 1.l palpupaer uens
nepembiuki 10, xotopas ycranoaieHa Bo3lae
fiepaoro cserodopa 12, na xotopom 3aropaercs
REATHH OroHbL.

B mxady cucrodopa, orpaxaaomero sro-
pun‘l 610K—YNaCTOK NYTH, HA KOTOPHA BHiEIKA-
er 3. n. ¢. 14, ornaaaer peae XEATOrO OrHA,
MK OTHAAANT PEAE MEATOro OTHR U peae 3eae-
noro ofun..B nepoosm cayvae cuumaerca Hanpa-
xeine ¢ aanint 20 )eAToro orkK, BO BTOPON—

¢ aanisl 21 3eaenoro orna Ha namny 19 kpac- - -

HOIO OFHA IOADCTCH HANPAKEHHE, OHA 3aropa-
CICH 1t oanoppemeinto cpabatmsaer 6aox 11
KOMMY TAUNN 1 3amnikaeT kontaxtom 1.1 uens
nepentukn 10, pacnonoxenyon oxoao cBeTo-
dupi, Nl KOTOPOM 30ropaeTCR KPACHMit orons.

I3 peayanrare 3 NCepeRIoueHnit 8 tennx
Hepewiities DOCCHCIIBICTON IAMCHCHIE BCAHNN-
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k)

w1 aln TOKa JONOIHNTEIBHOIO NPHBOI S.
KOTOpHIE COOTBETCTBYICT HIMCHTHIAM BCAHUIHL
H $adul TOK3a rapMOHNK B KONTaKTHOA ceTh 4,
NPOMCXOAAWMAM  BCAEACTBHE  NCPEMEUICHHA
3. n. ¢. 14 no MexnoacTanumonnoft 3one.
TaxkuM 06pa3oM, NPH ABHXKEHHH 3. N. C. 14 n
PACTIONOXEHHH €ro B A106OH TOUKE MEXRNOA-

CTANUNONHON 301 TOR FAPMOHNK ROHTANTHO N
COTH 4 1 TOK ACNQIMHTCALIOFO BPONOIA S panHn
o BCINYHNC B IIPOTHBONOAOKNN 1O (ba:le.
B DE3YANTaTe 3TOFO MarunTHLiC N0AA 0GOHX
TOKOB KOMACHCHPYIOT ApPYyr OPYyra W B uefifx
CBA3N NOMEX3 OT KOHTAKTHOW rCTIt HC BO3HH-.
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC
RAILROADS, including converters installed on traction substations, where one pole of
the converters is connected to the rails and the other one, through the switches, is
connected to the contact circuit, an additional wire suspended through the insulators on
the supports of the contact circuit, outgoing transformers, one end of the primary coil of
each of which is connected to the contact wire through a condenser and one end of the
secondary coil is connected to an additional wire, while the other ends of both coils are
connected to the rail, and jumpers connecting the additional wire to-the rails, which is
characterized by the fact that, for the purpose of increased reliability, the system is
equipped with a commutation unit which has a contact with the signal relay of the traffic
red light switched on through the dipole into the breaker of the jumper.
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The invention belongs to the field of power supply for the electrical rolling stock.
The purpose of the invention is to increase the reliability of the system.
The drawing represents the schematic of the system.

The direct current power supply system for electric railroads contains converters, 1,
installed on tractions substations, where one pole of the converters is connected to the
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3,
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of
each of which is connected to the contact wire through a condenser, 9, and one end of the
secondary coil is connected to the additional wire, 5, while the other ends of both coils
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the
rails, 2. The system is equipped with a unit, 11, of commutation with the contact 11.1,
which has a contact with the signal relay of the traffic red light, 12, switched on through
the dipole, 13, into the breaker of the jumper, 10.

The system functions in the following manner.

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes,
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply -
circuits of the red light lamp, and the supply circuits of the coils of the unit, 11, of ~
commutation with the contact 11.1 are opened. Under theses circumstances, all traffic ,
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the
~ circuits of all jumpers, 10, are open by the closing contacts of the commutation unit, 11.

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the
difference in the voltage of the borderline substations of the zone. The difference in
voltage is created as a result of the different load of the zones bordering on the zone
under discussion. Under the influence of the difference in the voltages of the secondary
coils of the outgoing transformers, 8, of the borderline substations, current runs through
the additional wire, 5. These two currents have the same value and are in opposite phase.
In this manner, the disturbing effect of the traction system is compensated for.

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its
movement, the harmonic current running through the contact circuit, 4, changes its value -
and direction because it is closed through the electric rolling stock, 14. If the electric
rolling stock, 14, appearing in the inter-substation zone takes one block — section of the
road, in box, 15, of the traffic light, 12, guarding this block — section, the yellow light
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of -
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the
traffic light, 12, and to the coil of the commutation unit, 11. This traffic light, 12, turns
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red and the contact, 11.1 of the commutation unit, 11, closes the circuit of the jumper, 10,
located around the traffic light, 12.

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 15, of
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the
green light relay are de-energized and, through the opening contacts, 17 and 18, of the
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights,
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic
lights. As a result, the red light on both traffic lights is on and the circuits located around
these traffic lights, 12, of the jumpers, 10, are closed. -

As a result of the closing of the circuits of the jumpers, 10, the current in the additional -
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase .
to the harmonic current of the contact circuit, which compensates for the presence of an _
electric rolling stock, 14, in the inter-substation Zone.

The systcm of power supply is in this condition for some time while the electric rolhng
stock, 14, is moving within the same blocks — sections of the road

During the transition of the electric rolling stock, 14, from one block — section of the road
to another, the following changes take place. In the box, 16, of the traffic light, 12,
guarding the first block — section, the yellow light relay is triggered first after which, as

- the electric rolling stock, 14, moves away, the green light relay is triggered. When the
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turnson. As .
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, .
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on.
After the yellow light relay is triggered, the voltage is released from the coils of the '
commutation unit, 11, and its contact, 11.1, breaks the circuit of the jumper, 10, which is --
located around the first traffic light, 12, where the yellow lights tumns on.

In the box of the traffic light guarding the second block — section of the road which the
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow
light and the green light relays are tripped. In the first case, the voltage is released from
the yellow light lamp, 20, while in the second case the voltage is released from the green
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the
commutation unit, 11, is triggered and closes by the contact, 11.1, the circuit of the
jumper, 10, located near the traffic light, which turns red.

These shifts in the circuits of the jumpers ensure changes in the value and phase of the

current of the additional wire, 5, that correspond to the changes in the value and phase of
" the harmonic current in the contact circuit, 4, which take place as a result of the

movement of the electric rolling stock, 14, through the inter-substation zone. In this
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manner, while the electric rolling stock, 14, is moving and when it is located at any point
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current
of the additional wire, 5, are equal in value and opposite in phase, as a result of which,
the magnetic fields of both currents compensate each other and no disturbance occurs in
the connection circuits from the contact circuit.
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